Figure S1
Location of paleomagnetic sites and their magnetic polarity. Names of the main volcanic structures 11 are written in bold blue. Sites from the North Harghita are from this study with exception of 4 sites from the Sumuleu-Ciuc volcanic structure and 3 sites from the northern part of the Luci-Lazu volcanic structure which are from previous study 13 . Sites from the South Harghita, Ciomadul and Perşani are from previous studies 13, 14 . Map was created using QGIS 2.8 open-source software and Ivo-Cocoiaş volcanic structures are in the northern part of the area and the Virghiş volcanic structure is in the south (see Supplementary Fig. S1 ).
Figure S3
Examples of magnetic susceptibility (Kt) variation with temperature (T). Heating and cooling curves are plotted in red and blue, respectively. For each samples we report the S ratio and the V parameter.
Figure S4
FORC diagrams for the samples marked with yellow circles in Fig. 2b . The FORC measurements were made using the irregular FORC protocol 39 . To generate the irregular grid we measured hysteresis loops for each samples with 4 mT increment and a saturating field of 500mT. The hysteresis loops where corrected for drift and para/diamagnetic contribution using the irregularFORC package 39 . All the hysteresis loops are closed at about 400 mT and this field was taken as saturating field for the irregular FORC measurements. We measured 80 FORCs for each sample and the averaging time was set to 200 ms. The HN21 sample was smoothed using average filter 39 with SF=2, while all the other three samples were smoothed using the same average filter and SF=1. The means of the normal and reversed modes cannot be distinguished at the 95% level of confidence, indicating a positive bootstrap reversal test. Analyses and plots were done using the PmagPy-3.24 software package 32 . 
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